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Water Framework Directive (2000/60/EC)
Requires an assessment of whether groundwater is 
causing ‘significant damage to terrestrial ecosystems 
that are directly dependent on that groundwater’. 
(WFD Annex V 2.3.2)
UKTAG (paper 5c) define the term 'significant 
damage' as a function of: 
'Degree of damage' occurring to a GWDTE (caused by 
groundwater-related factors); 
the 'significance' or 'conservation value' of the ecosystem; 
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Water Balance
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The results of each test are combined for overall classification of POOR or GOOD STATUS for both quantity and chemical.  The worst result is 
reported for the groundwater body.
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Classification tests – groundwater status
Risk assessment approach
Pathway ReceptorSource
Chemical pressure
•Nutrient pressure
•Other chemical pressures
Quantitative pressure
•Abstraction pressure
•Other gw level pressures
Hydraulic connection
•Drift thickness 
•Drift permeability
•Aquifer type
Degree of dependence 
of ecology on 
groundwater
•National Vegetation 
Community
•Expert opinion
Chemical pressure component
River Basin Cycle 1
Groundwater 
orthophosphate (or 
modelled loading)
95%ile of background conc 
(EA & BGS baseline reports)
Low threshold from surface 
water
preferred trophic conditions 
of plant communities (Meade 
et al., 2006)
River Basin Cycle 2
Groundwater nitrate 
monitoring (or modelled 
loading)
threshold value related to 
wetland type
Environment Agency, 2010. 
Ecohydrological guidelines for wet dune habitats. Wet dunes phase 2. 
Click here for free download
UKTAG, 2012.  Threshold Values for nitrate
Click here for free download
Proposed nitrate threshold values (mg/l N)
GWDTE category
Altitude 
<175mAOD
Altitude 
>175mAOD Any altitude
Quaking bog 4 1
Wet Dune 3
Fen (mesotrophic) and fen 
Meadow) 5 2
Fen (oligotrophic and wetlands 
at Tufa forming springs) 4.5 1
Wet Grassland 6 2
Wet Heath 3 2
Peat bog and woodland on peat 
bog 2
Wetlands directly irrigated by 
spring or seepage 2
Swamp (mesotrophic) and reedbed 5
Swamp (oligotrophic) 4
Wet Woodland 5 2
UK-TAG working paper
Classification status: Significant damage
1. Ecological quality is assessed using data gathered by the 
lead conservation agencies.
2. The magnitude of damage is assessed with reference to a 
series of eco-hydrological guidelines for wetland habitats.
For high risk sites, define environmental supporting conditions (e.g. 
flow, level or chemistry) required  to maintain dependent (plant) 
communities in a favourable state. 
If the required environmental supporting conditions are not in 
place, determine the magnitude of the departure from required 
conditions within the GWDTE.
Determine  the proportion, if any, of the departure due to 
anthropogenic pressures compared to other pressures.
Investigations for RBC1 GWDTEs
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High risk
Medium / low / no risk 
(no missing data)
Site unfavourable –
perceived groundwater 
pressure? 
Site unfavourable –
probably not ground 
water pressure?
Site favourable
No monitoring 
Ecological surveillance 
needed 
Ecological and / or 
hydrological 
investigation needed 
Causal link between 
GW pressure and 
ecological change?
Yes
No
Yes
Negative change in 
site condition?
No significant damage 
Significant damage 
Develop / implement / 
monitor programme of 
measures 
Conceptualisation 
Implement / continue 
surveillance
Define approach to 
ecological surveillance
Data Analysis
Conceptualisation 
Implement / continue 
investigation / 
monitoring
Define approach to 
ecological and / or 
hydrological 
investigation
Data Analysis
Risk of significant damage 
to site
Reason? (refer to 
GW classification 
initial screening)
Continue 
surveillance
?
Yes No
Report to RBP team Report to RBP team 
Consult conservation 
body / EA technical 
specialist
Unknown (missing 
data)
Revise risk accordingly 
Data 
supplied?
Yes
No
See ‘ Guidance on 
monitoring  and 
investigation of 
GWDTEs’ (2008)
report on Environment 
Agency website  
Case Study: 
Merthyr Mawr 
a summary of key investigation techniques
Purpose: 
•Further characterise source-pathway-receptor links
•Determine whether significant damage has been 
caused by groundwater body chemical pressures
Ecology
Annex 1 habitats 
• 2190 Humid dune slacks
• 2170 Dunes with Salix repens ssp. argentea (Salicion arenariae)
• 2130 Fixed dunes with herbaceous vegetation (‘grey dunes’)
Ecological Survey
Nutrient pathways
1. aerial deposition
2. surface water  and lateral water movement 
3. groundwater  
4. direct deposition
5. re-mineralised nutrients
Image from UKTAG
Catchment survey & pressures
Bedrock Geology
Aerial photographs : 2000s
Previous monitoring 
Monitoring – this study (2008 onwards)
Nitrate enriched groundwater from 
‘Burrows Well’ - the well is in fact a large 
ephemeral spring issuing from the 
Carboniferous Limestone bedrock 
Groundwater level monitoring £ - £££
10 years of groundwater 
quality data from sample 
points within the 
Carboniferous Limestone 
nr Merthyr Mawr
Water Quality long term (Nitrate–N mg/l)
Burrows 
Well
Aerial deposition - nitrogen
Also see Jones et al., 2006. Complex hydrological controls on wet dune slacks: the importance of local variability. Science of the total environment. 372 p266-277 
Isotopes and tracers
Nitrogen and Oxygen Isotopes (UEA) -
delineate source of nitrate in groundwater
(atmospheric and inorganic) 
SF6 and CFC tracers to age date young  
(<50 yrs old) groundwater
Groundwater level data
Groundwater and tidal levels
Groundwater flow
Improved conceptual model
Location of the 
Burrows Well
Merthyr Mawr: conclusions
Nitrates above threshold
Atmospheric and groundwater nutrient pathways
Site at high risk from chemical pressure 
Improved conceptual model (and source - pathway -
receptor linkages) 
Evidence for ecological damage ??
downstream from Burrows Well, communities are more typical of MG11
(mesotrophic inundation grassland community) and S28 (fen type
communities) than typical SD16 (dune slack communities)
Merthyr Mawr - ongoing issues
Groundwater catchment is complex – so difficult to apply land 
management measures
Multiple sources and pathways may contribute in combination 
to eutrophication related impacts, making assessment complex
Without historic NVC mapping, it is hard to understand how this 
area has changed over time 
Is there evidence that the humid dune slacks and wider dune 
wetland interest have been and remain impacted by high N 
discharge from Burrows Well ?
Investigation 
Methods
Cost Timescale Understanding Decision 
€- €€€ hours - years low  - high low  - high
Site walkover € day/s high high
Ecological survey €- €€ days - years high high
Local knowledge 
/review
€ day/s high high
Catchment audit €- €€ days- months high high
Drilling / hand auguring €- €€€ days- weeks medium medium
Groundwater level €- €€€ months-years medium medium
Groundwater quality €- €€€ months-years medium medium
-Isotopes and tracers €€ days medium medium
Groundwater model €€€ months-years variable low – high !
Conceptual model €- €€€ ? high high
Effectiveness of techniques
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Merthyr Mawr Case Study: SWS, 2010. Report Merthyr Mawr 
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